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Z = 4 

Mo Ka radiation 
fi = 0.20 mm~' 

Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r,^ = 0.924, T max = 0.935 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.135 
S = 1.05 
3256 reflections 



0.049 



T = 298 K 

0.41 x 0.39 x 0.35 mm 



9108 measured reflections 
3256 independent reflections 
1829 reflections with / > 2o(I) 
R,„. = 0.050 



239 parameters 

H-atom parameters constrained 
Ap»ax = 0.26 e A~ 3 
Ap mi „ = -0.21 e A~ 3 



Received 24 May 2011; accepted 1 9 July 201 1 

Key indicators: single-crystal X-ray study; T = 298 K; mean ct(C-C) = 0.005 A; 
R factor = 0.049; wR factor = 0.135; data-to-parameter ratio = 13.6. 

In the title molecule, Ci 9 H22N 4 0 2 S, the two benzene rings 
form a dihedral angle of 9.16 (13)°. In the crystal, pairs of 
weak intermolecular C— H- ■ -S hydrogen bonds link the 
molecules into centrosymmetric dimers, which are further 
linked through weak C— H- ■ O interactions into sheets 
parallel to (012). 

Related literature 

For related Schiff base derivatives of thiocarbonohydrazide, 
see: Loncle et al. (2004); Camp et al. (2010). For a related 
structure, see: Affan et al. (2010). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


C17-H17-01' 


0.93 


2.59 


3.478 (4) 


161 


C3-H3/1- ■ Si" 


0.96 


2.90 


3.503 (3) 


122 


Symmetry codes: (i) x 


- i -v + 1, z + 


1; (li) -x + 


2, -y, -z + 2. 





Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The author acknowledges financial support by Shenyang 
University of Technology. 
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Experimental 

Crystal data 

C 19 H 22 N 4 0 2 S 
M, = 370.47 
Monoclinic, Pljn 
a = 7.4225 (6) A 



b = 11.4705 (11) A 
c = 21.749 (2) A 
P = 91.781 (1)° 
V = 1850.8 (3) A 3 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5100). 
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l,5-Bis[l-(4-methoxyphenyl)ethylidene]thiocarbonohydrazide 
X. Zhao 

Comment 

Thiocarbonohydrazide and it's Schiff base derivatives have attracted considerable interest in the chemistry of metal com- 
plexes, owing to their wide range of biological activities and catalytical abilities (Loncle et al, 2004; Camp et al., 2010). 
Herein, we report the crystal structure of the title compound, (I), which is a new derivative of thiocarbonohydrazide. 

In (I) (Fig. 1), the bond lengths and angles are normal and correspond to those observed in l,5-bis[(Z?)-l-(2- 
hydroxyphenyl)ethylidene] thiocarbonohydrazide monohydrate (Affan et al, 2010). Four N atoms and the C=S are almost 
coplanar. The N1/N2/C2 plane and the benzene ring C4-C9 form a dihedral angle of 12.20 (3) °. The benzene ring C4-C9 
and the benzene ring C13-C18 form a dihedral angle of 9.16 (13) °. 

In the crystal structure, weak intermolecular C — H- ■ ■ S hydrogen bonds (Table 1 ) link the molecules into centrosymmetric 
dimers, which are further linked through the weak C — H—O interactions (Table 1) into sheets parallel to (012) plane. 



4-Methoxylacetophenone (10.0 mmol), 30 ml of ethanol and thiocarbohydrazide (5.0 mmol) were mixed in 50 ml flash. 
After stirring 3 h at 373 K, the resulting mixture was cooled to room temperature, and recrystalized from ethanol, and 
afforded the title compound as a crystalline solid. 



All H atoms were placed in geometrically idealized positions (N — H 0.86 and C — H 0.93-0.96 A) and treated as riding on 
their parent atoms, with C/i S0 (H) = 1.2-1.5C/ e q(C, N). 



Experimental 



Refinement 



Figures 




Fig. 1. View of (I) showing the atomic numbering and 30% probability displacement ellips- 
oids. 



1 ,5-Bis[1 -(4-methoxyphenyl)ethylidene]thiocarbonohydrazide 



Crystal data 



C 19 H 22 N 4 02S 



F(000) = 784 



M,-= 370.47 



D x = 1.330 Mgm 



-3 
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Monoclinic, P2\ln Mo Ka radiation, X = 0.71073 A 

a = 7.4225 (6) A Cell parameters from 1954 reflections 

6 = 11.4705 (11) A 9 = 2.6-21.8° 

c= 21.749 (2) A H = 0.20 mm" 1 

(3 = 91.781(1)° T=298K 

V= 1850.8 (3) A 3 Block, yellow 

Z=4 0.41 x 0.39 x 0.35 mm 



Data collection 



Bruker SMART APEX CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 



: 0.924, T m 



0.935 



9108 measured reflections 



3256 independent reflections 

1829 reflections with I > 2o(I) 
R int = 0.050 

Qmax = 25.0°, 0 m j n = 2.6° 

h = -8^8 

k = -n^n 

1= -25^25 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )~\ = 0.049 
wR(F 2 ) = 0.135 
S= 1.05 

3256 reflections 
239 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 



w = l/[o 2 (F„ 2 ) + (0.0435P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.26 e A~ 3 
Ap min = -0.21 eA~ 3 



0.9707P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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H19A 


0.4640 


0.6827 


1.2812 


0.094 






H19B 
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1.3035 
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* 
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Atomic displacement parameters (A 2 ) 














U n 


U 22 


t/ 33 




u 


u 


rr 23 
u 


SI 


0.0754 (7) 


0.0489 (5) 


0.0435 (5) 




U.UUsy [p ) 


A AA^A (A\ 

U.UUoU (4 J 


A AA C /C (A \ 

U.UUjo (4 ) 


Nl 


0.062 (2) 


0.0384 (15) 


0.0387 (16) 




a aacq (\ A\ 


A AACQ ( 1 /|\ 

U.UUjo [1^) 


A AAT 1 /I T\ 

U.UUZ 1 {L j) 


N2 


0.0564(19) 


0.0396 (15) 


0.0365 (16) 




u.uuzz {i-^) 


A AAQC /"I "3\ 

U.UUJ J \ 


A AA 1 Q ('n'i 

u.uu iy ^1 j) 


N3 


0.069 (2) 


0.0404(16) 


0.0390 (16) 




u.uuyu j) 


a aa/;c / 1 /|\ 
U.UUOJ {i-^) 


A AA 1 A /I ")\ 

U.UU1U (,1ZJ 


N4 


0.0554(19) 


0.0411 (16) 


0.0421 (16) 




U.UUoj (14) 


A AA 11 /I 1\ 

U.UUU {i-J) 


A AA/1 O ni^ 
U.UU4o (1 Jj 


Ol 


0.090 (2) 


0.0475 (14) 


0.0473 (15) 






U.UUU / {Lj) 


A A1 AT /I 

U.U1U J (,1ZJ 


02 


0.091 (2) 


0.0421 (14) 


0.0629 (17) 




u.uuyo {i-j) 


a a 1 /in /1 /i\ 

U.U14U ^l^J 


U.UUjo (1ZJ 


CI 


0.043 (2) 


0.0383 (18) 


0.044 (2) 




U.UUUo (,loj 


U.UUZ4 (1 D) 


A AAOQ (\ C\ 

U.UUZo (1 Jj 


C2 


0.047 (2) 


0.0327 (17) 


0.0416(19) 




A AAC 1 (\ ^\ 
U.UUJ 1 (1 D) 


A AACT (\ f\ 

U.UUjZ (loj 


A AAA/1 / 1 /I \ 

U.UUU4 (14J 


C3 


0.094 (3) 


0.040 (2) 


0.053 (2) 




A AAO 

U.UUo \Z) 


A A 1 T fy\ 

U .U 1 d yz. ) 


a AA/1/1 / 1 ax 
U.UU44 ^1 / J 


C4 


0.043 (2) 


0.0341 (17) 


0.0418(19) 




A AAI/I (~\ C\ 

U.UU34 


U.UU4 / {i-~>) 


A AA 17 / 1 C\ 

U.UU1 / ^ 1 j ) 


C5 


0.064 (2) 


0.0397 (19) 


0.043 (2) 




A A AT C (\ ~l\ 

U.UU JJ (1 I) 


A AA n / 1 H\ 

U.UUU (,1 /J 


A AACQ (\ f\ 

u.uujy (loj 


C6 


0.071 (3) 


0.0345 (18) 


0.049 (2) 




A A AT C (\ H\ 

U.UUj J {I / ) 


A AAQT (\ Q\ 

U.UU3Z {io) 


A AA 11 /I 7\ 

U.UU1Z \Y 1) 


C7 


0.051 (2) 


0.0391 (19) 


0.047 (2) 




A AA77 (\ £*\ 
U.UU / / (,10J 


A AAQ 1 / 1 H\ 

U.UUJ 1 1) 


A AA7Q /I C\ 

U.UU /o (,1 oj 


C8 


0.064 (2) 


0.047 (2) 


0.039 (2) 




A AAAQ ( 1 Q\ 

u.uuuy \\-<s) 


A AACQ / 1 ~l\ 

U.UUjV ( 11) 


A AAA') / 1 /i\ 

u.uuuz (loj 


C9 


0.066 (3) 


0.0331 (17) 


0.048 (2) 




A AATT /I n\ 

U.UUZj (,1 /J 


A AA7Q (\ Q\ 

U.UU ly y\-o) 


A AAA C /I f\ 

U.UUUJ (lOj 


CIO 


0.065 (3) 


0.076 (3) 


0.046 (2) 




A AAA (")\ 

U.UUU \L) 


A AAQC / 1 Q\ 

u.uuyj {ly) 


A A1 A7 /I Q\ 

u.uiu / yiy) 


Cll 


0.041 (2) 


0.0394 (19) 


u.u4D yz. 1 




A AAA Q ( 1 £\ 

U.UUUo ^1 oj 


A AAT7 ( 1 C\ 

U.UUZ / (,1 


u.uu jy yv j) 


C12 


0.070 (3) 


0.U4/ (2) 


0.053 (2) 




A AAA*7 /'I fl\ 

U.UUU / \ Vy) 


A AAA7 (\ C\\ 

—u.uuu/ 


A AA1 1 (\ H\ 

U.UUJ 1 (1 I) 


C13 


0.040 (2) 


a nl a /; /1 n\ 
U.UJ46 (1 /) 


U.U43 [Z ) 




A AAIQ fl C\ 

u.uuzy ^1 j) 


A A A 1 n { 1 C\ 

U.UU1 / (^1 D) 


A AA 1 A (\ C\ 
U.UU1U (1 J) 


C14 


0.055 (2) 


U.UiZD (I 1) 


0.056 (2) 




0.0041 (16) 


0.0022 (18) 


0.0044(16) 


C15 


0.060 (2) 


A A/1 3<C /1 A\ 

U.U436 (IV) 


0.048 (2) 




0.0039 (18) 


0.0044(18) 


0.0051 (16) 


C16 


0.049 (2) 


A A1 "7 1 (1 A\ 
U.U3 /I (IV) 


0.060 (2) 




-0.0026 (17) 


0.0070 (18) 


-0.0017(17) 


C17 


0.071 (3) 


A A1 "7A ^1 A\ 

o.u3 /y (iy) 


0.060 (2) 




0.0167(19) 


-0.001 (2) 


0.0043 (18) 


C18 


0.068 (3) 


A A/1 A /")\. 

U.U44 \Z) 


0.050 (2) 




0.0109 (19) 


-0.0017(18) 


0.0056 (16) 


C19 


0.070 (3) 


a a/; 1 /">\ 
U.U61 (I) 


0.057 (2) 




-0.006 (2) 


0.011 (2) 


-0.0051 (19) 


Geometric parameters (A, °) 
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C4— C9— C8 122.2(3) H19A— C19— H19C 109.5 

C4— C9— H9 118.9 H19B— C19— H19C 109.5 

C8— C9— H9 118.9 

Hydrogen-bond geometry (A, °) 

D—H-A /) II II- I D-A D—H-A 

C17— mi-OV 0.93 2.59 3.478 (4) 161. 

C3— IBA-Sl" 0.96 2.90 3.503 (3) 122. 

Symmetry codes: (i) x-1/2, -y+3/2, z+1/2; (ii) -x+2, -y, -z+2. 
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